i#»<t*» tf & & Mew ^atsanx l r mm^wm. l tcMfc * a> i^* 
3t^m*immm.<i>m±ttikt lt\ &mw- 2-33330 ^nm^n 

¥ 6-345447 #^«(1#S«FXltt 2)1=1** ^Mlcm^M^^^^^XJt^fflM 
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tlXl^Zo &tz. tilf 2505893 *H**(1#lWtll* 3)1=1*. tta>-*P#£il*£*r 

#x o> ^7 x^? i= <fc y x v ^ > ? > l s Mft #x ^ > ? N £ ti h fir (= t =r > # 
*tt*»*Lfcf=ift?i*. «tta®jb<saia)^7X-7f=j:ya^**i. asms 

l=l*fbJS<D£ltJf *<±J* U C0>S#3S®l=]ftiM*IK£LfcJS^ ^^M<DS 

^ffl^^OT-r-s^^ffiii^nrL^o -<7>&;f>*&Jii=c*:y> «*miBa>£ 
i&M<Dn±&mv3BL-t£* ±tm&m*itfwmz*i. ztitfzfis^omzmmz 

*U ^UX^Sa<D*ill=aiBffi*Ll=jeH^*3fe«kSLI=«feS^^U^e»^^-3 

> K • ^— X h£JB^fcigy;S>£#iE*&£*iTl^o LfrU -(D^;£-C(*. 

i*ysw*®i=MibH. ^^^bP^Ds ^yi=£c>Tj»®i=mrr3*r7x 

«tri*fliafcfe*a>-c. s*m®<*>&HbJi, 7 

>yi=^yff;tTig£i&£-r<?>o l^l. za>^£-ei** tji y »^.<d*ij3Ea^s 

> <f % n<0%% & Jt £ ^ x £ - L U x v =S- is ? -t £ if. ttJn w <h X 
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>j57.£<D}%'£jsxT:foz>^£. (2) fisH uv *\r>9Em$*\z* mmizmm 

&tiLi&mm& ioo°cja± 6oo°cjiiTi~ip^-r &^t. o) 
<d ^ x v iz j: & x y 5 1 > tz i* uv * v* >*as £ jrr fu i= „ mm&mmm. 

*fcl*TJU* 'J^T'gfe^-r-SCt, (4) i^$*lfcJ$BI±lC^I^ 
j£Jg-f5C££££|::#frC£. (5) IWBx^:/^**:!* UV ^l/>«BSlc 

tttsti&mi&mmits mtfmtLtz*,<Dx&z>z.tt)W&L^o 

mm ± i - mmzkm & mm? z>zLtxn±z*itz%<Dx&z^t&mt?z>. a 

±&*§£w\z&i^xi*s m&*vT>?&tz\t\w *v>mmiztt£h&mi& 
mmit. mmmmtfmitLtzt><Dx&z>ztfim&Li\ 

mut. mm\zmm&m&MLtzmmm<DmBMmx&z> 0 
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in 2 lis zf^x-vmmmwomwm-a&Zo 

Z<D&?ti;m.&frP,M$l£iriZ>tfmZs mx.lt. SiC.WCTiCTaC, 
BN. T i N. A I N. S i 3 N 4 . S i 0 2 . A I 2 O3 > Z r 0 2 > W. T a, 
Mo % * y K f'TTPX K ?t?> ' =3>7Ki?^ h (C/Ck 

7t5>77^/<— (C F). WC-Co^l 7f>UXH^flf^Ct^# 
& 0 Jf#[CS i C. WC, TiC, TaC. WC-Cotl Xf>UX$IStt 

ft. fi!t^ffi*fllffi*PX-r*BRlzl±, ^-<D«®*1£I*. K^MAMHH (AFM) 7? 
jlfl^M L£: Rmax (CT 80nm KIT £ "T & - i: W£ L < > 50nm KIT*)^ l J 

Tilt. *-T-V^>Ktttt*« (KIT. DLC). 7K**b^^>Ktt«*BS (ISA 
T, DLC : H). f ^7^^7^7^77X111 (KTF. ta-C) 7kHbf h 
y^h^^T^^TXKil (KIT. ta-C : Hk 7i^7 7XKiI (KIT. 
a-CK TKaHbT^U^TXlfcStllJI (KIT. a-C : H) Wfr ZMtitlZ - «t 

*f=. z*L&A^t>iBtf*L*2aiii±a)«ji i tL<i*a^ mmommm^mmiz 
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Zt^Kff LL^ T;U3>7DX<!:<D;g^7DXli, 7K^73X^ lvol%£Lt^fr;tfX 
&tc, ^X^li. fill J: o t± CfcitST A^ft* 

(Reactive Ion Etching)^ t L < h ^7 X"? (Direct Plasma^xttf) 

xvaj^i oo~2ooowtfey, ^ ai aara-r &tz y , u-tgtzv 

gTiilPa~100KPa?IJ£(D7?XJ±£ffH^::<b-e> ^Lfc^^XT^^-T 
^BJT^l^^7K*^73X^0^7X•7[z < ):-5>x^5 1 >^li. ^m#lMI^*t-r^) 

r, mmizttirz>jLyT><fmmzmwx&z>t>K ±tzLtzMmmztt-rz^v 
Tisfmmtfm&bX'i^^o mx.it* M«**£Sic. xi*wc tLtzms. 7K* 
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tz®&<D 1/100 mm-(?&Z>o ffl*#£**^X^«>JRJ614jMSl*fctf> 

UV * V* J; y ft "5 o 

UV :*V*>*a3<!:li. ^m!ll-<£y* x />£f££U *-<Z>:*y>fr £#fl?£J$ 

&-c*y* satffifcfcs^ 5«jii=j£<*iffl**tTt^. m&wmm*o> 
mttnts mmzf^x-v<DMitt)&i>)'\^<. mmi~n-?z>^v?-><?mmiz. 
1/2-1/8 mmv&Za --ft. a*#i=wr*x^^><fjftstt, 1/100 urF-efc 

CF4^X-7lz<fc*a5«Jt<Da 10 teM7?fc£o Z*U4UV >fc3lwfcl+5f& 
UV #JKD/*9-l*s 100W J*l±#$f£ L < s 200W &-t2WI=#* 

li\> nfflm^i^iiMm^^i^fc y s Rats&i* 5voi%uLt##* l < , 
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|Cfclt-g>S*tMl± 600°cmT^»*LLN„ £t>K. UV ^-y>MC=fclt** 

ttlraJSfttt ^"CJsJiT^l-W^L^o — *SSfi3b< ioo°c*j|§-cii. uv * 

untie, K^mzftir&mtii&tfM^ti'^m&tffoZo w*>s mm±\~n 

7Km^ ^ XT IZ £ % X. v =f- > UV * v* >«yt lz «fc y B&i Uc<l^©tfo 

•t7A7K»jft. ii, Sis ttift. Wil^ttiltoaBKCirMCf *-i=A^**. 
TJU^U^&^LTI*. 0»JtLI£s ;*j£5wt%~70wt%(D7KM^- HJO 

A7Kjt;^ TKIHb* 'J O A7K»j8u ?K&<by^A7Kj£}ft£££^»f 
~50°C?IJ£AW:L^o 
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0 nfczf^X-? CVD i7>f7^> hflL ^7X7 ■ vx h;£, 

-CVD^t\ £fcD L Cl^>D L C : Hpli, 7>f ^P$^7X7CVD;1 
i7-f7>> 7°7X7-i?i7hl ^ P h □ >ftHi^7 

X7CVD.1 DC-^X7CVD;i 3feCVD;l U— tf-CVD;£. 
^U-^rf >?^^<7>^*>lb^i;£> X/'Sy ta-Cjg|-£ ta-C : H 

l*FCA(Filtered Cathodic Arc)54^i:\ a-C-^a-C : Hli7°7X7CVD^ 

[73 7 X3»fft^<DM£75 ;£] 
(©ASK** ±K**Wa>II^^T?SieiLfc^i:l^«l3fir9CtA<T?#So £ 
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»a«3B«««>(c»5&**t-6Jt*^** («*li:tf7*tt£T? 10«~10MdPa-s 
fB3U). *<Dtc&b. * 0) terns i^t, ^UXiSI^t< L«:lt*itfiWBI 
ftfcj»j&*f#&*lfcl\, ^UX^Mlis Ji^30~300kg/cm2^-efe^^\ ±IE£ 
J61±(Diei*#7*3li#l*, -(DffiBlf > tl^llW (flJS-tfs 200~250kg/cm2 

met) &mm-t&z.ttfmmvibZ>o su iSL^a^ne-e^^ux^iiMMm 
mmm<DBft& 3o~ioonm mm t-t&o zo&vummmtf&itLtz® 

0«©IM(DS^A1 LL^i?. Rmax t% 20nm U 

mm<Dn±mBL&m<te&tm~> ifttt©tts* tA^is 

^UX^XjglZfcLNTIi. :*3X<D*ifln? lOMPa ■ s £ £ S * 5 KtoSft 
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y«< tf-e* *» ar^xttfln! io« isLt 

10«dPa-8*j||a)iWCc3ll»L, *»SttiT7Xl!i«TJ, 10* W± 10"dPa • 

sire* 5 ±aB»***<<t*« ivr*i©^ixx*ai=fcivc*. ^ 

i^x&a> # 7 *m&itmpi iz tsfrtitz * * s ifc3»jfta*#ifi kit* -ow £ *u 

mm) -cfe^o 

«fcy^Lfc^f£S(^S i Cfl)M^Rma x=18nm IC^SEF® Lfc t 0>£ 

ffl^fc (a^i | J^i*AFM-e ; fToyc)o z.<r>m*&<$t : fr^tz®L. -frtv^u— t- 

4 yffeJ&m&W&m^X. fiJtJ^Slz DLC:H K^fiEKLfco ESCAlC<fc£;£ 
$^3lRl^<7)^.DLC:H I* 80nm ^fcof=.ffi«7"7>»«f«>fe** 

=r4 7.^-—$— K (Disordered) — t.?=7~PT 4 V (Graphite) 
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(D4>iE£H&l?KJ:<5> 1380cm- 1 ttafi (D-band) t 1580cm 1 ttjfi: (G-band) 
h<D2 -D(D t°-<7 Zmm U R*aft# DLC *36t?** - <!: £«£S Lfc» 

£Tg=500°C, mVt& Ts=540°C) CMM*^**** £j£if2M<Z> 

620°C^t?*PflftLT 150k g/cm^ <Z)BE2n? 1 5MIBJBffiLfc«K**»BfeUfcft, 
tf*£P5lJ££-5 o°c/m i n-^ 480 o cic&&f:-e;^£p U ^(D&i*- 1 O 0 o C/ 

£>.fi£ff£#l£^ U tiJ Ltz 0 ±td.<»& r> I- LT^ 12mm0 . 1.5mm. 

0.5mm (DWthis>X&rfLMLtz 0 M^MiztSl^X . ft^M^t L 

zcd^iclt iooo ®mi&&ft^tz&<Dj£Mm&ft¥&m.mz&'DxwLmLtz 

7K*3.5%. T;U=f>96.5%<7);g^^X$^ L A'>/<— WlOOPa(C^j:^>^-e 

^<D«ia$ 20 »Mfrof=o x-/T>^0)J?Jt^®^^SI«^*5<k^SMm 
TSIIKIft (SEM) l=«feor«SLfctt*. 3Se«Bl*S«)C>*fr. DLC:H ia^ 
^icI&^Stlfco AFM (JKTMamMft) l::J:yfi££aiJ£Lfc*S*. R 

max =19nm "Cft L J . «»fiE»1Ba)aiii»«C*«±**lTl^fc. 

^litKgf^ffll^ts J»®(~J?£ 80nm (D DLC:H K^fiEKLfco DLC:H 0 
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DLCiHJUtriaBL <DS£«J3£ 100 @»yaSLfcjb<s J»fflM(Dj£ff2Iil~;fcl-J-£ 
HKMfc*iB£<lb*> DLC:H B<Dj*«*«TI*«'M?fc y . JtflSnW^ 'J H<7> 
*MBflJHc*5^rWBi:36:*jftI*B«)fe*t<j:3^ofc. S£*&3£ 100 SBUit 
fc^0l$J^®(D$®3l$liRmax 7? 30nm(AFM B£)T?fcofco 

mmm 1 icfc^-caooo ®mm&ft^tz'&<Dft¥m?-f&Mmm<D*m?kfi*<D 
iswmm&'nitzo mmmi twim~> m&c&Ltzft^mi-mtemm&^x 

KfflSWtLf=8L B*#;**^*>/<— P*3A^ 5xlO-3Torr [:^5ft$AL^b, 
20 ^Mfrofco J*»B**««Bfc*tf«B«MWM* (SEM) Ic^oT 

o=E i )^mtiiifa>nm.^^m^Ltzo mr^mm^mm^tzt^^. d 
lc : Hmommt>m#>t>*itzo 

mmm 1 cifci^raooo ®m$&n^tz'ik<D%¥m*mmmm<D*m%kJ5*a> 

?X^mm&W.? J rl''<—PlO)& i fo-£l~'tev y- L"C> fW5Pa 
£T\ E£8WiL7c&. 7;U=T>£^-V>/*— iWlOOPa CftSflfiAL^ 

3£300#IWfTofc. ilS^?fe^^fc«J:^SIt^Sft^ (SEM) \z& 

-DxmmLtzm^ mm<D±mizDhC:Km^B^Lxi^tz 0 
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iiii 2-6 

msw, «*£»s!iBt. jks&jsksu mmmomm. %^-n=?^. 
<D£$>v&.mLtz&9Uts nmmi tmm~> w±mm& 100 mm) mLtz, m 

m . mmm 2-6 Lfr u >xi*mTo> t^yefe^o 

HWJ 2 ; *rMl** 10mm 0 , ^'bfcff** 0.5mm, =l/{J*ft< 1.5mm <7)[H]> — X* 
X U>X 

H»J3 ;^AU2mm0, 4>i£>AJ1tt< 0.6mm. =1 /<J¥AU.6mm (DMIH b>X 
HWJ4 ; ?M£j!>< 15mm 0 , t£'fr^Jl# 1.5mm s =3/ W 0.6mm (DO — X* 

HMJ 5 ; 16mm 0 % ^'fr^lJltf 0.8mm. =l / <J?*>* 1.8mm 0)03.* —X * 

x 1^>X 

6 ; *"M1A* 22mm 0 . 4nfrAJ¥ft< 1.8mm, =1 /<J5^ 0.4mm (Ddi^ — X±) 
XU>X 
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0 3 lC^-r=R|(Z UV ^>^0)ffl* 350WO>UV^- % />5ttS^SP«9(--tr^ h LT,f -V 

10Pa lz&&£T% S^igLfct, mmiS7s&w>/*-m**%E. 

^s$^¥sikm. atfjfessmwfwi (sem) i=<fcoT«£Lf=iss» ?n 

fc$S^> Rmax=25nmt'feys mttf$.Mm<DmWtemtU±£tLXl^tz 0 

Bkmj:l$.K&&mZ>^ttfXZtzo 

Z<D«£. 1000 W&tfts 7K^^ ^ X-7 IZ £ £ X «/ ^ >^S. DLC:H 

Sffi^ft^ DLC:H J8t<Z>fiKIJl*iSTf*a^T?*y > J»p n p<£nflp a pftl~;tS^T 

tJ&*iSi*B«)&*t^of=. iooiB\m i )T&Ltz'&<Df&w*w<Dmw®. 

Rmax-e31nm (AFM$i|£) Xfo-z>tz 0 

mmmnztei^x. 1000 ^mM^n-otz^tft^m^mmma) w**s>m 

3®(7>ftt>yiw, ^Hfflm^. 800°C(D;^-C 30#|Bk Mfl&S^frofc J» 

if^^iiitis jfeSMB^iiitttt (sem) . m^mtimwim (afm) iz*ot« 

^L/r$Sm. $£TOl;m#>t>*vfs DLC:H|]Ij^£l::l&££*lfco LfrU AFM 
|Cj:yffi$$ai3£LfclSIRs Rm a x =128nmT?fcy , S*tfiEJ&ffi<Z>ffl*LtfaifT 

^r-r ><f&itfLmmw.$m^x.mtemzmz sonmooic-.Hm^mmLxmca^ 
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mmm s ~ 1 2 

mnm. mm&mmm. mmmmmm. mmmomm* ft^tf^x. 
uv * v >mwm <D$t& . uv * 7 i/mmcomm&B; 3 & t; 4 a> £ as y l fc 
j*mi*. nwj7 loom^uiiLfco y. j&j&ffl 

ft. H»"J8~1 2|cfc^TJ»LfcU>Xl£mT<DffiM*T*&£o 

H»J8 ;^SA<12mm0. *ibW«J&< 0. 8mm. zi/*J*j&< 1. 9mm 0>[H]> U 

>X 

HJte^J9 ; HS^ 8mm0. 4»(>AJVft< 0. 4mm. =l/*J¥ft< 1. 2mm COt^Dfl b>X 
O ;n@^18mm0. ^'frl^J?^ 1.8mm, zi/WA* 0. 6mm 

MMMl 1 ; *MS^12mm0. 0. 4mm. =i/<ff^ 1. 8mm <DW* —7.1)7. 

b>X 

2 ; *MIjb<6iim0* tpibfaMtf 1. 2mm. =I/<J5# 0. 4mm <£M^A b>X 
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